ABSTRACT
. Particularly, in non-syndromic MIDs manifesting in adulthood with single non-specific abnormalities, MIDs are frequently missed. However, the combination of certain phenotypic aspects may suggest such a diagnosis, as in the following case.
Case report
The patient is a 85 year-old Caucasian male, height 165 cm, weight 59 kg, with long-time multiple diseases, who was referred to the neurologist after a first tonic-clonic seizure, possibly triggered by hypoglycemia. His previous individual history was noteworthy for recurrent bilateral inguinal hernia requiring surgery 3-4 times starting at age 53, recurrent dermatological problems, such as neurodermitis and atopic dermatitis since age 59, diabetes mellitus since age 65, prostate hyperplasia requiring surgery at age 77 (2006), colitis ulcerosa with non-specific inflammatory alterations on colonic biopsy at age 78 (2006), recurrent urinary bladder lithiasis at age 78, bilateral cataract surgery at age 78 (2007), permanent atrial fibrillation since age 80 (2008), diverticulosis since age 82 (2011), well controlled arterial hypertension since at least age 83, renal insufficiency since at least age 83, and polyneuropathy, vitamin-D-deficiency, renal cysts, left anterior hemiblock and right bundle branch block, pulmonary hypertension, and heart failure with recurrently elevated proBNP levels since at least age 84 (2013). His family history was negative for neuromuscular disorders or epilepsy, but his mother had died one month after his birth from an acute cardiac problem and he had to spend the entire first year of his life in an incubator for unknown reasons. Since three years he required a walker because of gait disturbance.
At age 85 (9/2014) he was admitted for heart failure. After modification of the anti-diabetic therapy he experienced a first tonic clonic seizure. Neurologic exam was noteworthy for bilateral ptosis, hypoacusis, facial wasting, mild dysarthria, diffuse weakness (M5-) and wasting of the upper and lower limb muscles, rapid descent of both arms, fasciculations of the intrinsic hand muscles, dysdiadochokinesia, symmetric resting and postural tremor, bilateral hyperkinesias, bilateral ataxia, and absent tendon reflexes on the lower limbs. Blood chemical exams revealed anemia, mild renal insufficiency, hypocalcemia, elevated HbA1c, elevated proBNP, and vitamin-D-deficiency (Table 1). Cerebral MRI showed leucencephalopathy and bilateral basal ganglia calcification ( Figure 1 ). EEG did not show paroxysmal activity. Clinical cardiologic exam revealed signs of heart failure. ECG showed atrial fibrillation, left anterior hemiblock, and right bundle branch block (bifascicular block). Echocardiography showed tricuspid insufficiency-3, mitral insufficiency-1, an enlarged left atrium, pulmonary artery hypertension, 
Discussion
The presented patient is interesting for epilepsy first manifesting not earlier than at age 85, for multisystem disease affecting the brain, peripheral nerves, skeletal muscle, eyes, ears, endocrine organs, the heart, the gastrointestinal tract, the kidneys, the bone marrow, and the skin. In the cerebrum the MID manifested as epilepsy, leucaraiosis, basal ganglia calcifications, hyperkinesias, dysdiadochokinesia, and tremor. In the peripheral nervous system, the disease manifested as polyneuropathy and myopathy. In the eyes it manifested as cataract and in the ears as hypoacusis. In the endocrine system it manifested as diabetes mellitus, short stature, hypocalcemia, and presumably hypogonadism (he had no children). In the heart the MID manifested as arrhythmias (atrial fibrillation, left anterior hemiblock, right bundle branch block) and as cardiomyopathy with heart failure and systolic dysfunction, in the gastrointestinal tract as colitis with recurrent diarrhoea, and sigmadiverticulosis, in the urogenital tract as renal failure, double kidney, urine bladder lithiasis, and renal cysts, in the bone marrow as anemia, and in the skin as atopic dermatitis respectively neurodermitis. Based upon this combination of abnormalities a non-syndromic mitochondrial multiorgan disorder syndrome (MIMODS, encephalo-myo-cardiopathy) was diagnosed.
Arguments for a MID in the presented patient are the multisystem nature of the disease and the combination of core features of MIDs, such as epilepsy, basal ganglia calcification, ptosis, hearing loss, myopathy, neuropathy, cataract, diabetes, renal insufficiency, anemia, and the cardiac abnormalities 2 . A third argument for a MID is that no other causes explain the plethora of abnormalities present in this patient and that such a combination has been described in previous reports about patients with a MID. A biochemical or genetic confirmation of the diagnosis is eligible but does not appear to be needed in the light of the clinical presentation, obviously in line with a MID, the decreasing health budgets, the frequent inaccuracy of muscle biopsy and biochemical findings in MIDs, the invasive nature of many investigations, and the increased age of the patient. A further argument for a MID is the late onset of colitis at age 78, which is unusual, and excludes colitis ulcerosa. Unusual is also the late onset of the MID, which should not be mixed up with physiological ageing.
The patient is further interesting for dermato- logical involvement in the MID. Dermatological abnormalities in MIDs are rare but have been occasionally reported 3 . Dermatological abnormalities associated with MIDs include psoriasis, skleroderma, neurodermitis, atopic dermatitis, hyperpigmentation, flaky skin 3 , transient alopecia 3 , asymmetric vascular dilatation, purpuric macules of the sole and palma, lentiges, cutaneous zygomycosis 4 , dermal lipomata, or local melanoderma (Table 2 ). Dermatological abnormalities in MIDs often go undetected and are frequently not regarded as a manifestation of a MID. However, dermatological abnormalities have been previously reported as clinical features of a MID (Table 1) . In a study of 140 children with various MIDs 14 (10%) presented with dermatological abnormalities 5 . All 14 patients had biochemical indications for respiratory chain defects and 6 patients mtDNA rearrangements and one carried the m.3243A>G mutation 5 . mtDNA rearrangements in skin fibroblasts of patients with MIDs indicate that the skin and hairs may be phenotypically involved in MIDs 5 . Whether the prevalence of dermatological tumours is increased in MIDs remains unproven. This case shows that non-syndromic, multisystem MIDs in adults may be missed and diagnosed very late in life, that the combination of key features of a MID strongly suggests a MID, and that complex and costly diagnostic work-up for MID is abdicable with a clinical presentation as in the presented case. Treating physicians should be aware of MIDs and should apply symptomatic therapeutic measures and avoid any mitochondrion-toxic medication as a general therapeutic approach to these patients. 
